Introduction
The majority of mononuclear phagocytes in the rat testis belong to the 'tissue resident' macrophage subset identified by monoclonal antibody ED2 (Dijkstra et ah, 1985; Wang et ah, 1994) . Antibody ED2 recognizes a surface membraneassociated antigen expressed specifically by macrophages 1-2 weeks after becoming resident in tissues (van Rees et ah, 1985 (van Rees et ah, ,1988 van Rooijen et ah, 1990) . Although the antigen has yet to be identified, it is believed to be an adhesion molecule of the integrin family (Barbé et ah, 1990) .
In the adult rat testis, the resident macrophages are maintained at a relatively high concentration within the intertubular tissue (Hedger, 1997) . The local mechanisms that control this population of cells are poorly understood, although there have been several reports of changes in the number of testicular macrophages after treatment with the Leydig cell-specific cytotoxin ethane dimethane sulphonate (EDS) (Jackson et ah, 1986; Kerr et ah, 1986; Wang et ah, 1994; Gaytan et ah, 1995) . Stereological studies have established that testicular macrophages increase in number immediately after EDS treatment, coinciding with the period of Leydig cell destruction and phagocytosis, then decline to about 50% of normal concentrations, and subsequently recover with the restoration of mature Leydig cells (Wang et ah, 1994) . The latter recovery is prevented when Leydig cell regeneration is blocked by subcutaneous testosterone implants (Wang el ah, 1994), indicating that macrophage recovery after EDS treatment is dependent upon the restoration of functional adult Leydig cells. This observation is also consistent with data implicating Leydig cells in the expansion of the testicular macrophage population postnatally (Raburn et ah, 1991 (Raburn et ah, ,1993 (Hancock et ah, 1982; Whiteland et ah, 1995 and requires efficient fixation to maintain organization and morphology (Christensen, 1965; Fawcett et ah, 1973; Duckett et ah, 1997 (Fig. lb) . The Leydig cells subsequently recovered, and by 28 days after EDS treatment, macrophages and the restored Leydig cells were again closely associated (Fig. lc) . In the absence of any primary antibody, no staining was observed in the testis (Fig. Id) .
Co-localization with ED2 and BrdU allowed differentiation between proliferating macrophages in the S phase of the cell cycle and non-proliferating macrophages (Fig. le) As an alternative approach, sections were double labelled with ED2 and PCNA (Fig. If) . This procedure did not require a digestion step and thus the variability in the detection of ED2 was avoided. Significantly, some ED2-positive macrophages with mitotic figures were also observed (Fig.  lg) (Fig. 2) . However, by 14 days after EDS treatment, macrophage proliferation was undetectable. Thereafter, macrophage proliferation increased, reaching a peak of 5.5% at 28 days, and decreased again by 49 days.
Discussion
The data from the present study demonstrate that antigen retrieval can be used to recover the membrane-bound resident macrophage-specific antigen ED2, permitting the unambiguous identification of these cells in Bouin's-fixed paraffin wax-embedded tissue using single or dual labelling approaches. This approach has considerable advantages over the use of frozen or paraformaldehyde-fixed testes, because testicular morphology is preserved (compare Wang et ah, 1994 ). This will expand greatly the range of studies possible on the development and regulation of this testicular type of cell.
Proliferation of ED2-positive macrophages in the rat testis was demonstrated by co-labelling with the thymidine analogue BrdU and by detection of an antigen associated specifically with proliferation. However, uptake of BrdU and expression of PCNA are associated primarily with the synthesis of DNA before the mitotic event, which is an essential but not sufficient step in the cell replication cycle. The observation of mitotic figures in several ED2-positive cells confirms that these cells undergo mitosis after DNA Fig. 1 . Photomicrographs of double labelling immunohistochemistry of (a-c) ED2 and 3ß-hydroxysteroid dehydrogenase (3ß-HSD), (d) negative control, (e) ED2 and bromodeoxyuridine (BrdU) and (f,g) ED2 and proliferating cell nuclear antigen (PCNA) in the adult rat testis, counterstained with haematoxylin. (a) Dimethyl sulphoxide (DMSO) The initial peak in resident macrophage proliferation coincided with the limited inflammatory response to Leydig cell destruction after EDS treatment (3 days), during which the number of monocytes and macrophages in the testis increases rapidly (Jackson et ah, 1986; Kerr et ah, 1986; Wang et ah, 1994) . By 21 days after treatment, the number of macrophages decreases to around 50% of that in controls (Wang et ah, 1994) (van Furth, 1988) , this study represents the first demonstration that resident macrophages proliferate in the adult testis. At least one study has reported proliferation of mononuclear phagocytes in the adult testis (Dombrowicz et ah, 1996) . However, the present study established that the proliferating cells were of a tissueresident phenotype, and were not newly arrived monocytelike macrophages that retain limited proliferation activity, but do not express the ED2 marker (van Furth, 1988; Wang et ah, 1994 (solid arrow, f) . In (g) the solid arrow shows a mitotic figure within an ED2-positive macrophage. Arrowheads indicate PCNA-labelled germ cell nuclei within the seminiferous tubules. Scale bars represent (a-c, e-g) 10 µ , (d) 50 pm.
